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force M' to reproduce the motions of E. E' therefore sends out sound waves exactly like those which fell upon E. In. exactly the same way a sound made in front of E' is reproduced at E. Telephones of this simple type will work satisfactorily for a distance of several miles. This simple form of instrument is still used at the receiving end of the modern telephone, the only innovation which has been introduced consisting in the substitution of a U-shaped magnet for the bar magnet. The instrument used at the transmitting end lias, however, been changed, as explained in the next paragraph, and the circuit is now completed through a return wire instead of through the earth. A modern telephone receiver is shown in Fig. 339. .G- is the mouthpiece, -S"the diaphragm, A the U-shaped magnet, and B the coils, consisting of many turns of fine wire, and having soft iron cores.
386. The modern transmitter. To increase the distance at which tele phoning may be done, it is necessary to increase the strength of the induced currents. This is done in the modern transmitter by replacing the magnet and coil by an arrangement which is essentially an induction coil, the current in the primary of which is caused to vary by the
FIG. 339.  The modern receiver
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FIG. 340.  The telephone circuit (local-battery system)
motion of the diaphragm. This is accomplished as follows: The current from the battery B (Fig. 340) is led first to the back of the diaphragm E, whence it passes through a little chamber C, filled with granular carbon, to the conducting back d of the transmitter, and thence through the primary ;; of the induction coil, and back to the batteryd currents, transmitted  by tlm Jino,
